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Abstract

Aim: The aim of our study was to determine the prevalence of chronic pain following Lichtenstein inguinal hernia repair and risk factors for pain development.

Methods: 347 patients with primary unilateral inguinal hernia underwent Lichtenstein repair. Some preoperative, perioperative and postoperative data were studied. Patients were examined for inguinal pain after one week following hernia repair (early postoperative pain), they were as well examined 1 and 3 months, 1 and 2 years following the surgery. Inguinal pain scores were measured on a Visual Analogue Scale (VAS), ranging from 0 (no pain) to 10 (worst imaginable pain). These pain scores were categorized as none (0), mild (1-3), moderate (4-7) and severe (8-10) pain.

Results: Information about 26 patients was lost during the observation. Subsequently 321 patients were examined during 2 years following the surgical intervention. One week later of the surgery 201 patients (62.6%) were experiencing inguinal pain of different intensity, one month later pain was experienced by 102 patients (31.8%), 3 months later- by 57 patients (17.8%), 1 year later by 34 patients (10.6%) and 2 years later by 27 patients (8.4%). Chronic postoperative inguinal pain (CPIP) development is correlated with following factors: pre-operative pain (POP).

 Abbreviations: VAS: Visual Analogue Scale; CPIP: Chronic Postoperative Inguinal Pain; POP: Pre-Operative Pain; ASA: American Society of Anesthesiologists; IASP: International Association for the Study of Pain; IASP: International Association for the Study of Pain; MPQ: McGill Pain Questionnaire; NPQ: Neuropathic Pain Questionnaire



Introduction

Inguinal hernia repair is one of the most frequently performed operations in general surgery. Annually, more than 20 million inguinal hernia repairs are conducted worldwide. Tension-free mesh repair currently is the gold standard in inguinal hernia surgery [1]. Usage of prosthetic materials decreased the incidence of hernia recurrence, although chronic pain in the groin area after surgery is still a considerable problem - it worsens the level of patient’s quality of life [2-4]. “Chronic postoperative inguinal pain” (CPIP) is now considered to be the most common and serious long-term problem after inguinal hernia repair. The incidence of CPIP varies from 6 to 52% of patients [2,5-7]. Significant pain (moderate and severe) affects daily life of 5-10% [6,8-10]. The incidence of CPIP affecting normal daily activities has been estimated to be from 0.5 to 6.0% [5,11,12].

Lots of researches have been conducted for evaluation of CPIP after using different types of hernioplasty methods (open repair or laparoscopic). The results are heterogeneous. Numbers of recent papers have reported superiority of the laparoscopic method [10,13-15], however, there exists data indicating no prevalence of laparoscopic techniques [16-18]. The problem is most important in terms of primary unilateral inguinal hernias; Open mesh repair, especially Lichtenstein technique, is the first choice in the treatment of this disease [1,19]. The aim of this study was to prospectively determine the prevalence of CPIP following Lichtenstein inguinal hernia repair and identify the risk factors for CPIP development.

Methods

From January 2010 to December 2012 patients over 18 years of age who underwent elective surgery for unilateral primary inguinal hernia via the Lichtenstein technique were enrolled in the study. The patients were operated in the General Surgery Department of Kipshidze Central University Hospital. The inclusion criteria were a unilateral primary inguinal hernia requiring operative treatment and the patient’s approval to participate in the study. The exclusion criteria were: Bilateral hernia, irreducible hernia, recurrent hernia, strangulated hernia, the patient’s refusal to participate in the study. All patients were operated by one and the same skilled general surgeon with reasonable experience. The Lichtenstein hernioplasty was performed according to the original description of the technique [20]. The nerves in the inguinal canal were identified and preserved when possible. A monofilament polypropylene mesh (Prolene, Ethicon, Somerville, New Jersey) with size of 8x12cm was used. Polypropylene 2/0 monofilament suture material was used for mesh implantation.

Some preoperative data (sex, age, body mass index, occupation, tobacco use, site of hernia, risk groups by American Society of Anesthesiologists (ASA), comorbidities), perioperative data (type of hernia, method of anesthesia, duration of the operation) and postoperative data (pain, recurrence) were studied. Patients with ASA 4 and 5 were excluded from the study.

Pain registration was conducted several times: before the operation (preoperatively), seven days after the operation (early postoperative pain), 1 and 3 months, as well as 1 and 2 years after surgery. Inguinal pain scores were measured on a Visual Analogue Scale (VAS), ranging from 0 (no pain) to 10 (worst imaginable pain) [21]. These pain scores were categorized as none (0), mild (1-3), moderate (4-7) and severe (8-10) pain. After discharge from the hospital, all patients were examined after 1 week, 1 and 3 months, 1 and 2 years at the outpatient department by the surgeon or surgical resident. They were paying attention to the presence of pain in the inguinal region and hernia recurrence. The pain questionnaire included questions about intensity and localization of the pain, regarding pain at rest, when coughing, while climbing steps and during physical activity.

Statistical Methods

Statistical analysis was performed by SPSS 16.0 (SPSS Inc., Chicago, Il, USA). Comparison of continuous variables was performed by an independent samples t-test or Mann- Whitney U test according to the normality of the variables. Categorical variables were evaluated by two-tailed Chi-square test or Fisher’s exact test where appropriate. The threshold for statistical significance was set to P<0.05.

Results

From January 2010 to December 2012, 439 patients underwent inguinal hernia repair via Lichtenstein technique. 347 among these patients were enrolled in the research group. All of these patients underwent the allocated operations. Information about 26 patients was lost during the time observation: among them- 17 refused to come for examination, 6 patients died during the observation period (the causes of death were all non-hernia surgery related), in 3 patients the development of a recurrent hernia took place. Subsequently 321 patients were examined during 2 years after surgical intervention. The data of this investigation is analyzed in this article (Figure1).
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Figure 1: Study Flow Chart.



306 out of 321 patients were men. The patients’ mean age was 54.7±15.2 (range 18 - 88 years). Preoperative pain was designated in 168 patients (52.3%). Baseline characteristics are summarized in (Table 1). 201 patients (62.6%) complained of various intensity of pain in the inguinal area one week after the operation (early postoperative pain). 102 patients (31.8%) denoted pain one month after the operation and 57 patients (17.8%) - 3 months after surgical treatment. Chronic pain was marked in 34 patients (10.6%) one year after the operation and in 27 patients (8.4%) - two years after surgical treatment. Distribution of patients according to pain intensity (mild, moderate and severe) is shown in (Table 2). It is worth mentioning, that among 120 patients not having pain after seven days of surgical operation, only 2 patients (1.67%) noted mild pain in one month and there was no complaint about pain in 3 months.


Table 1: Baseline characteristics (n=321).
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Table 2: Pain at follow-up (n=321).
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According to our data, preoperative pain and CPIP development are correlate. Among 168 patients, who had preoperative pain, CPIP was marked in 27 patients (16.1%). On the other hand, CPIP was characteristic for only 7 patients (4.6%) out of 153 that had not complained of preoperative pain (P<0.001). Two year after operation among 168 patients, who had preoperative pain, CPIP was marked in 23 patients (13.7%). CPIP was characteristic for only 4 patients (2.6%) out of 153 that had not complained of preoperative pain (P<0.001) (Table 3).


Table 3: Correlation between preoperative pain and chronic pain.
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A younger age also correlates with the development of CPIP. One year after the operation CPIP developed in 15 persons (17.4%) out of 86 patients aging less than 45 years, and 19 (8.1%) out of 235 patients who were older than 45 years (P=0.04). At the same time, there were no differences between these groups in the terms of the intensity of pain (VAS) (Table 4).


Table 4: Pain and visual analogue scale (VAS) for age groups at
follow-up.
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Our research indicates correlation between early postoperative pain (moderate and severe) and CPIP. CPIP more frequently has occurred in patients with moderate and severe postoperative pain in 3 months, as well as one and two years after surgery compared to patients who marked early postoperative pain with mild intensity (P=0.0325, P=0.0024, P<0.001, respectively) (Table 5).


Table 5: Correlation between early postoperative pain (7 day) and
chronic pain.
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Table 6: Proportion of patients with chronic pain after 1 year.
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Development of CPIP was not related to the following factors: occupation status (P=0.86), BMI (P=0.59), tobacco use (P=0.10), hernia side (P=0.58), hernia type (P=0.44), operation time (P=0.86), anesthesia type (P=0.21) (Table 6).

Discussion

Usage of meshes in the treatment of inguinal hernia has sharply decreased the recurrence of hernia, on the other hand, problem of CPIP has been originated. The CPIP frequency variability is within 6-52% and remarkably deteriorates quality of life [2,3,5-7,10-12,22,23]. The differences between chronic pain frequencies after inguinal hernioplasty is caused by differences in the definition, measurement and timing of assessment [5,7,9,24]. The International Association for the Study of Pain (IASP) defines chronic pain as a pain lasting for more than 3 months after the injury [25]. Several scientific articles are using this definition in terms of post-herniorrhaphy pain, but as it is based on nonsurgical chronic pain, this elucidation is incomplete.

Recently the following definition was accepted: postherniorraphy pain is the pain that arises as a direct consequence of a nerve lesion or a disease affecting the somatosensory system in patients who did not have groin pain before the original operation or, if they did, the post-operative pain was different from the pre-operative pain. Chronic pain that is present from 3 months after surgery and which lasts beyond 6 months after surgery [5].

We investigated CPIP after Lichtenstein hernioplasty of primary unilateral inguinal hernia. Our results revealed that 17.8 % out of all patients operated with Lichtenstein technique had pain after 3 months, 10.6% patients - after 1 year and 8.4% - after 2 years. Our data showed the correlation between the factors supporting development of CPIP. Preoperative pain, younger age (<45year), moderate or severe early postoperative pain are the risk factors for the development of CPIP. The same are considered as risk –factors for chronic pain development in European Hernia Society guidelines on the treatment of inguinal hernia in adult patients [1,19].

Different studies shows, that several prophylactic methods must be applied to reduce CPIP. That method includes:


a. During inguinal hernioplasty all three inguinal nerves have to be identified and protected from damage.

b. Preventive multimodal analgesia and anesthesia should be given high priority. Preventive measures such as infiltration of local anesthetic, peri- and postoperative gabapentinoids or ketamine treatment, might minimize the inflammatory cascade, decrease central sensitization, and prevent development of severe chronic pain [5,7,9].



According to our findings young age (<45 year) is a considerable risk for CPIP development. This data is in accordance with several investigations [6,7,12,13,26-28]. Although there are different scientific opinions Donati et al. [29], indicating no correlation between age and chronic pain. Our results did not show the difference between age groups in terms of pain intensity (VAS). This fact indicates that age is the riskfactor of CPIP development and it does not determine intensity of pain.

Several scientists state that women are under the risk of CPIP [6,7]. We have not investigated the correlation between gender and CPIP as there were 306 men and only 15 women involved in our research. There was no statistically reliable relation between CPIP and factors, like BMI, occupation, tobacco use, hernia side, hernia type, operation time, and anesthesia type. There are several investigations indicating the same findings [6,7,27], but there also exist different opinions: Nienhuijs et al. [22] confirm that heavy physical work is the risk-factor of chronic pain, Verstraete et al. [30] indicate that CPIP is more frequently developed after general and regional anesthesia, compared to local anesthesia; the findings of Poobalan et al. [26] reveals connection between chronic pain and BMI, though not pronounced. The fact is explained by the difficulty of identification of ilioinguinal nerve in obese patients, and at the same time association between chronic pain and BMI is considered as a coincidence by the authors.

According to our findings the frequency of chronic pain is diminished as time passes: 17.8% of the patients marked pain 3 months after operation, and only 10.6% and 8.4% - after 1 and 2 years, accordingly. We think that additional research is needed to confirm this fact, even though there are findings in scientific literature indicating the idea [15,19,22,31].

Limitations for our study are:


i. For pain measurement we used VAS and the pain questionnaire included questions about intensity and localization of the pain, regarding pain at rest, when coughing, while climbing steps and during physical activity For pain evaluation we did not used detailed forms such as McGill Pain Questionnaire (MPQ), Neuropathic Pain Questionnaire (NPQ) and for evaluation quality of life SF-36 (36-Item Short Form Health Survey).

ii. For CPIP development we did not studied genetic factors.



Conclusion

In conclusion, several factors including preoperative pain, young age and early postoperative pain (moderate and severe) are the risk factors for chronic postopertive pain for patients operated by Lichtenstein technique. Frequency of the chronic pain diminishes in the course of time. Identification of patients with risk factors may enable improved acute postoperative pain analgesia which might reduce CPIP. Future randomized studies are necessary to test this hypothesis. Finally, we emphasize that prophylactic methods to reduce CPIP should have the highest priority.
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